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Ultrasound-assisted Extraction and Biological Activity of Total Flavonoids from Phellinus igniarius
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Abstract : Objective: To optimize the extraction conditions of total flavonoids from Phellinus igniarius and determine its
antioxidant activity and inhibition effect on the growth cancer cells. Methods: The ultrasound-assisted extraction processing
parameters for total flavonoids from Phellinus igniarius were optimized by orthogonal experiments through evaluating the
extraction rate of total flavonoids. The antioxidant activity of total flavonoids was explored by evaluating the scavenging
capability on hydroxyl and superoxide anion free radicals. The anti-tumor activity of total flavonoids was evaluated by MTT
assays through determining the inhibition effect on the proliferation of human colorectal cancer CX-1 cells in vitro. Results: The
optimal extraction processing parameters were ethanol concentration of 55%, extraction temperature of 70 ‘C, material-liquid
ratio of 1:20 (g/mL) and extraction time of 1.5 h. The total flavonoids from Phellinus igniarius exhibited strong scavenging capability
on hydroxyl and superoxide anion free radicals. Meanwhile, the total flavonoids could effectively inhibit the peroxidation of
polyunsaturated fatty acids. Moreover, the total flavonoids had strong inhibitory effect on the growth of human colorectal
cancer CX-1 cells. Conclusion: This extraction processing for total flavonoids is sample and convenient. The total flavonoids
from Phellinus igniarius have strong antioxidant activity and strong inhibitory effect on the growth of cancer cells. Therefore, The
total flavonoids from Phellinus igniarius have a promising potential as the effective natural antioxidant and anticancer components.
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Table 1 Factors and levels of orthogonal experiments for optimizing
the extraction processing of total flavonoids from Phellinus igniarius

KT ABMiLE(QML)  BIIGEEIC  CHMRMIMM D 2B A%
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Table 2 Design and results of orthogonal experiments for optimizing
the extraction processing of total flavonoids from Phellinus igniarius

e A B C D SIEFHRHCE /%
1 1 1 1 1 0.391
2 1 2 2 2 0.564
3 1 3 3 3 0.387
4 2 1 2 3 0.274
5 2 2 3 1 1.145
6 2 3 1 2 1.053
7 3 1 3 2 0.849
8 3 2 1 3 0.394
9 3 3 2 1 1.277
K1 1.342 1.514 1.838 2.813 T=6.334
K 2.472 2.103 2.115 2.466
Ka 2.520 2.717 2.381 1.055
ke 0.447 0.505 0.613 0.938
ke 0.824 0.701 0.705 0.822
ks 0.840 0.906 0.794 0.352
R 0.393 0.401 0.181 0.586
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Table 3 Scavenging capability of total flavonoids from Phellinus
igniarius on hydroxyl free radicals (X £ s, n=3)

N o Asionm - )
FE i I RIR JE /(mg/mL) P P TR 1%
0.00(CK) 0.162 + 0.005 —
0.08 0.162 +£0.009  0.056 + 0.002 34.57
0.16 0.202 +£0.006 0.112 + 0.006 44.44
0.32 0.235 £ 0.005 0.155 + 0.005 50.62
0.64 0.329 £ 0.001  0.260 % 0.006 57.41
VC(0.08) 0.165 £ 0.002  0.025 % 0.003 13.58

K KA R, T8 52 S . I (R0 52 5 38 5% il A b
X e OH MINEBRVEM . 45 R EK 3, 78 S50 I 52 1) i i
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Table 4 Scavenging capability of total flavonoids from Phellinus
igniarius on superoxide anion free radicals (X £ s,n=3)

FEMTRIREE /(mg/mL) T (A Asasrm) THERE 1%
EE=R14 0.049 =+ 0.006 —
0.08 0.037 £ 0.005 245
0.16 0.026 =+ 0.004* 46.9
0.32 0.023 + 0.001* 53.1
0.64 0.016 + 0.002* 67.3

H: %P <0.05, S5XfMAMLLZEREE.
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Table 5 Inhibitory effect of total flavonoids from Phellinus igniarius
on peroxidation reaction of PUFA in yolk induced by Fe? (X % s, n=3)

F b TR S /(mg/mL) Aszz0m HIER 1%

0(CK) 1.437 £ 0.109 -
0.04 0.944 £ 0.008* 34.3
0.08 0.858 + 0.030* 40.3
0.16 0.798 + 0.008* 44.5
0.32 0.548 £ 0.024** 61.9
0.64 0.449 + 0.007** 68.8

VC(0.04) 1.012 + 0.083* 29.6

VC(0.08) 0.865 + 0.024* 39.8

H: «.P<0.05, 5XRAMELZETEE; «x.P <0.01, 53R
b7 e il W % .

24 SRR K Mt AL CX-1 (38 B4 1 1
#6 FEBENM KA CX-1 WRBEHHIER (X £ 5, n=4)

Table 6 Inhibitory effect of total flavonoids from Phellinus igniarius
on the growth of human colorectal cancer CX-1 cells (x £ s, n=4)

FEfh JREIRIE /(ug/mL) ODsom 2 1%
5-Fu 5 0.047 + 0.026 90.25*
1 10 0.159 + 0.086* 75.30%
2 5 0.187 + 0.043* 71.56*
WEIRE 3 2.5 0.366 + 0.116 47.66
4 1.25 0.309 £ 0.132 55.27
5 0.625 0.467 + 0.136 34.18
DMSO 0.05% 0.492 + 0.022 30.84
BSA 5 0.690 + 0.345 4.41
DMEM 0 0.723 + 0.299 —

H: «.P <0.05, SxtEAMLLERBFE.
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